Location of the cytoplasmic epitope for a K(+)-competitive antibody of the (H+,K+)-ATPase.
The monoclonal antibody (mAb) 95-111 binds the alpha subunit of (H+,K+)-ATPase and inhibits the K(+)-ATPase activity. To map the epitope, all of the partial sequences of the alpha subunit were expressed in Escherichia coli HB101 using rabbit alpha subunit cDNA restriction fragments ligated into PuEx vector. Bacterial recombinant lysates were separated by sodium dodecyl sulfate-gel electrophoresis, and the epitope was detected by Western blotting. The antibody site was mapped between Cys529 and Glu561. This is close to the Lys517 that binds fluorescein isothiocyanate (FITC) and is considered to be between M4 and M5 close to the ATP binding domain. However, the mAb inhibition of ATPase is not ATP-competitive but is K(+)-competitive with a KI of 2 x 10(-9) M. The mAb also inhibits K+ quench of FITC fluorescence competitively with a KI of 8 x 10(-9) M. The K+ activation of ATPase activity and quench of FITC fluorescence are dependent on K+ binding to an E2 form of the enzyme from the extracytoplasmic surface. The mAb epitope is cytoplasmic since the K(+)-ATPase activity of ion-tight gastric vesicles is inhibited. The 125I-mAb 95-111 binds to a single class of sites with an apparent KD of 2.3 +/- 0.8 x 10(-9) M and K+ does not displace bound mAb. Hence, antibody binding to a cytoplasmic Cys529-Glu561 epitope allosterically competes with K(+)-dependent reactions at extracytoplasmic sites.